Overview of disaster risk management {#s0010}
====================================

Risk, as it relates to the health care system during and following a disaster, has several meanings that health care emergency managers, hospital administrators, and physician leaders should consider when performing comprehensive risk management as part of disaster planning at a health care facility. The different definitions of risk that are appropriate for hospital emergency planners to consider include the following:•Risk of damage to the physical structure or infrastructure of the health care facility•Risk to patients, visitors, and staff from the hazard of concern•Risk of loss of revenue from cancellation of elective procedures or patients choosing other facilities for services in the future because the facility was not well protected and was damaged or contaminated•Risk of liability and monetary damage from insurance claims or litigation related to the actions or inactions of the hospital or its staff during or following an event

Physicians and health care administrators have an ethical, moral, and professional obligation to provide clinical care consistent with the appropriate standards of care and to provide safe facilities where ill and injured victims of disasters, terrorism, or public health emergencies can receive care. Although clinical competence and facility readiness are paramount in the health system's response to a disaster event, whenever care is provided, it is often subject to scrutiny and sometimes litigation following a disaster, as evidenced by the civil and criminal proceedings concerning the care provided in New Orleans-based health care facilities following hurricanes Katrina and Rita in 2005. Although physician leaders and health care administrators might find it counterintuitive, there underlies a complex web of liability and malpractice concerns unique to the delivery of patient care during and following disasters.

Although some federal and state laws exist that waive certain requirements and make it easier for the health care system to operate during a major disaster, including certain liability protections for health professionals who may choose to volunteer, gaps remain that rarely indemnify health care providers or facilities from all risk and liability during a disaster response. Considering these situations during disaster planning activities and involving physician leaders, hospital administration, and legal counsel in planning activities will promote a discussion of risk management that may allow for the better preparation for risk reduction activities by medical staff when responding to the community's health care needs during a disaster. There are three main areas of consideration related to risk management and minimization related to health care emergency preparedness: ethical, legal, and operational. Each of these areas is discussed in more detail in the sequel.

Ethical Considerations {#s0015}
----------------------

Most ethical challenges related to the provision of patient care during or following a disaster, act of terrorism, or public health emergency are related to two primary concepts: ([@bb0010]) our duty to act, and (2) our obligation as health care professionals to above all, do no harm. As patients present to health care facilities, emergency departments (EDs), urgent care centers, or physicians' offices seeking care for disaster-related illness or injury, providers can typically handle a specific number or volume of patients at a certain level of acuity before they become overwhelmed by the numbers or severity of cases that present. This fundamental concept of supply and demand is pertinent to the study of disaster science. Disasters, by nature, are emergencies where the resources needed to respond to or manage an event exceed what is readily available to meet that need. If four moderately injured victims from a car accident present in a hospital ED, most facilities would be able to handle these injuries with the number of physicians, nurses, diagnostic services, operating suites, and inpatient resources that an acute care hospital would routinely possess.

However, if we modified this scenario to the collapse of a section of bleachers at a college football game where 400 patients were injured, it is unlikely that this same hospital would be as effective at attending to all of the victims from this event without needing to alter some standards of care. The concept of altered standards of care is discussed further in this chapter; however, the ethical principle of the allocation of scarce resources is a significant issue that should be considered by hospital emergency planners and ethics committees during mass casualty incidents (MCI). When the needs of multiple patients exceed the clinical or physical resources of the health care facility, and transfer is not an option, how should the hospital address the needs of patients in a manner that allows for the largest number of individuals to survive? This question leads to a discussion of the differences between day-to-day ED triage, where the measurement of priority of care is acuity, compared to disaster triage, where those with injuries or illnesses that are most likely to recover or survive would be treated in lieu of patients whose conditions place them in a high likelihood of mortality.

There are a few specific ethical considerations for health care emergency planners that typically come up during disaster planning. All are associated, in some way, with the allocation of scarce resources.

### Ventilator Allocation {#s0020}

Acute care hospitals typically have a fixed number of ventilators available for patients. Some of these are located on critical care units, others in the operating suites, and others in the ED. If patients come to a hospital with syndromes of illness that progress to respiratory failure or other conditions that require intubation and ventilator therapy, what would be the triage procedure for determining which patients would receive a ventilator versus which patients would not? This question is particularly salient in the setting of pandemics, severe acute respiratory syndrome (SARS), and other emerging infectious disease threats, including those from bioterrorism.

What guidance could the medical leadership, the general counsel of the hospital, and the ethics committee give to attending physicians to assist in making this determination when there is a finite number of ventilators and many patients require ventilator therapy? Conceivably the astute clinician would be able to prevent the need for some patients to be intubated by using aggressive medication therapy, and the use of noninvasive continuous positive airway pressure (CPAP)- or bi-level positive airway pressure (BiPAP)-type devices. However, as with all scarce resource events, there is inevitably a tipping point where demand exceeds availability and physicians will need to provide supportive therapy only to a certain subpopulation of patients, while placing others on ventilators. This decision is one that should be supported by clear guidance that is medically sound, ethically appropriate, and legal defensible.

### Critical Care Admission Thresholds {#s0025}

Acute care hospitals may have one or more critical care inpatient units. This may vary in sophistication from a single intensive care unit (ICU) within a small community hospital to a number of ICUs and intermediate care units in larger tertiary medical centers. Typically, due to the severity and clinical acuity of the patients admitted to these units, the patient-to-staff ratios are kept low, so that changes in status are rapidly identified and patients who require more intensive treatments or procedures are attended to by an appropriate number of nurses, mid-level practitioners, and physicians. During a disaster, act of terrorism, or public health emergency, there may be a larger number of patients who require critical care admission than there are available beds. Medical leadership along with hospital administration and the hospital ethics committee should develop a rapid discharge tool for attending physicians to use in situations where it is prudent to move certain patients to subacute care floors, or discharge them to other facilities in order to create more critical care surge capacity within the facility. A second aspect of critical care surge management is the adjustment of the staff-to-patient ratio. If critical care units possess beds that are unfilled because of staffing levels, these beds should be used or, as space permits, beds could be added and the ratio of nurses and house staff to patients increased. This would require more staff; however, it may allow for a temporary ability to handle more admissions to critical care units during or following disasters.

### Triage of Pharmaceuticals and Medical Countermeasures {#s0030}

As with the discussion above of ventilator allocation, hospitals may not have an endless supply of pharmaceuticals or medical countermeasures to an agent of concern during a calamity, especially in an austere setting. Many hospitals write preparedness plans which specify that they would contact other hospitals to obtain necessary medications, or use caches of medical equipment and supplies such as the Strategic National Stockpile (SNS), or even enter into preferred vendor agreements where vendors would maintain an inventory of supplies that are earmarked for a specific hospital. This strategy is helpful for a local or geographically limited event; however, in a regionwide event where all health care facilities need the same types of supplies, a shortage is likely to develop, and hospitals may not be able to keep sufficient stock of medical countermeasures specific to the illness or agent of concern. In this case, if alternative countermeasures are not appropriate or clinically effective, it may be necessary for the physician leadership, pharmacist-in-charge, and the ethics committee to develop an appropriate formulary tool that goes beyond the indications for use promulgated by the health department or the Centers for Disease Control (CDC). This is one reason that The Joint Commission has required facilities to adopt the 96-hour rule of self-sufficiency before relying upon external resources during a disaster.[@bb0010]

### Elective Procedures and Outpatient Units {#s0035}

Elective procedures are often rescheduled or delayed during a disaster or public health emergency that requires the hospital to activate its emergency plan. Outpatient units provide useful space for housing patients, and the additional medical staff is useful in supplementing the needs on inpatient floors or at alternate care sites (ACSs) within the facility. Access to imaging, additional ventilators, operating suites, and ancillary services can contribute positively to a hospital's ability to handle a surge during or following a disaster. Trigger points on when to make these decisions are ones that should be discussed by hospital administration, emergency planners, and medical leadership in advance of a disaster, and clear guidance on when and how this will be done should be present in emergency plans and understood by decision makers. Staff should be instructed on their alternate functional roles within the hospital should this plan be activated.

Legal Considerations {#s0040}
--------------------

### Altered Standards of Care {#s0045}

In the spectrum of medical malpractice and negligence, the concept of standard of care has caused much confusion, yet ironically often serves as the basis of a legal action. An acceptable definition might be"The law exacts of physicians and surgeons in the practice of their profession only that they possess and exercise that reasonable degree of skill, knowledge, and care ordinarily possessed and exercised by members of their profession under similar circumstances, and does not exact from them the utmost degree of care and skill attainable or known to the profession.[@bb0015]"

Most physicians are held to the standard of care of what a reasonable physician would do under like circumstances.[@bb0020] The anatomy of a successful lawsuit requires that the four basic tenets of negligence---duty, breach of duty, harm, and causation---be satisfied. Treatment or therapy that deviates from the principal of standard of care is tantamount to breach of duty. Though seemingly straightforward in its description, the standard of care concept leaves much room for varied interpretation. These pitfalls are only exaggerated during a disaster and MCI. There exists no universally accepted definition of standard of care.

In large-scale catastrophes, resources are scarce. The demand-and-supply ratio to equipment, medications, supplies, and human resources is unfavorably skewed. Even the very setting of care provided may be outside a hospital or clinic. Within such a drastically altered climate, it would be impossible to provide the same care as in nondisaster situations. [Table 28-1](#t0010){ref-type="table"} highlights the changing standards as a disaster situation evolves.Table 28-1The Changing Standards as a Disaster Situation EvolvesStage of Disease in PopulationLevel of StandardsNormal Medical Care StandardsNear Normal Medical Care Standards\
(Alternate Sites of Care, Use of Atypical Devices, Expanded Scope of Practice)Focus on Key Lifesaving Care\
(Cannot Offer Everyone Highest Level but can Offer Lifesaving Care)Total System/ Standards Alteration\
(Questions Asked about Who Gets Access to What Resources)Prerelease of agent✓Release of responses✓✓Symptomatic✓✓Illness✓✓Death✓✓Data from Dr Michael Allswede, University of Pittsburgh, UPMC Health System.

In the aftermath of September 11, 2001, an expert panel recommended the formulation and implementation of alterations to the concept of standard of care.[@bb0025] The panel suggested having a robust action plan that ensures that the health care system stays functional, involves local community and regional agencies, ensures patient safety and privacy, and provides adequate legal shielding for the volunteers involved. Furthermore, having prior knowledge of and training that applies these altered standards would inevitably lead to better care as opposed to letting volunteers navigate these matters on their own with no planning, prior guidance, or assistance.[@bb0030]

The proposed alteration or revision of these standards raises questions of its own. Why should these standards be altered or changed during a disaster? This question remains a legal and ethical hotbed for debate. The counterargument asserts that such an alteration would promote deviation from necessary care, and that alteration of standards essentially means a deterioration of standards. Furthermore, the very definition of standards of care permits extenuating circumstances and hence requires no further changes.[@bb0035] An extrapolation of this argument in legal parlance predicts that any alteration would be detrimental to patient care and that physicians should be awarded no special considerations or immunity even during catastrophic circumstances[@bb0040] Altered standards of care can be defined as a substantial change in usual health care operations and the level of care it is possible to deliver, made necessary by a pervasive (e.g., pandemic influenza) or catastrophic (e.g., earthquake, hurricane) disaster.[@bb0045]

In 2009 The Institute of Medicine proposed guidelines for "Crisis Standards of Care" that allow for some deviation from the norm yet encourage evidence-based, legally sound, and ethically commensurate practices.[@bb0050] These propositions were formed after extensive analysis of previous disaster responses, assessing their shortcomings and pitfalls and incorporating new research and development in the field. These guidelines also take into account the ever-changing circumstances of a disaster and allow a transition from conventional standards to contingency and crisis care. Thus they provide an operational framework for responders. These guidelines, however sound, have not been universally accepted.

In a further attempt to demystify this concept, some states like Massachusetts have proposed formal, concise guidelines as to how and when the standard of care may be altered during public emergencies and disasters.[@bb0055] These guidelines allow such alterations only in areas that have been designated as disaster zones by the Governor, implemented only when deemed necessary and for a finite period of time. Such conditions would be reevaluated continually. The guidelines also accommodate physician discretion.

Critics of altered standards of care postulate that these alterations are counterproductive and would have unfavorable consequences, most notably for the patients and victims involved. Such alterations are viewed as deteriorations in standards of care, and compliance with them as providing inferior care, though no evidence of such outcomes exists. Furthermore it is hypothesized that such practices would cause more confusion and place greater burden on implementation while removing any accountability of providers in disaster care, making the situation "a race to the bottom."[@bb0060] Another counterpoint argues that the fear of litigation and liability is overstated and is not substantiated by real cases. These criticisms, however, fail to acknowledge the gaps that exist in the legal framework of disaster care and understate the liability on providers. Litigation continues to be a justifiable concern for emergency technicians, volunteers, and physicians; these altered standards provide some protection.

Quality health care is a byproduct of competent physicians, nurses, auxiliary supporting staff, and appropriate resources that are administered in a secure and safe environment. Some or most of these components are critically deficient in large-scale catastrophic events. The goals and objectives of disaster care are also different. The focus is not on heroic resuscitations to save an individual but on saving the maximum number of lives with limited resources. This changed focus alters the medical management and disposition of critical patients. Disaster preparedness and response efforts must reflect these alterations and so should the standards of care.

Disaster planning starts well before any impending catastrophe. The greatest tool for management is planning and preparation. Having a well-executed, cogent, pragmatic, and realistic plan forms the basis of disaster care. Designation and allocation of responsibility are critical as all actors involved need to know their roles. Furthermore, collaboration is an integral part of the disaster response. Communicating and cooperating with state, federal, regional, and local agencies itself can be a challenge, and mechanisms must be in place to facilitate such efforts.

### Triage Protocols {#s0050}

The word triage comes from French word *trier* (to sort or separate), a military concept born on the battlefields of the Napoleonic wars. Today it is an integral part of most EDs around the country. Though military medicine has its own defined triage protocols, civilian triage of MCIs is somewhat different. In his memoirs, Dominique Jean Larrey, Chief Surgeon of Napoleon's Imperial guard and the father of military and triage medicine, stated that "those who are dangerously wounded should receive the first attention, without regard to rank or distinction."[@bb0065] The basic purpose of triage still remains the same as Larrey envisioned, to risk-stratify patients and prioritize resource allocation, medical and nonmedical, to those who are likely to receive the most benefit. To paraphrase a famous quote, it is the "the greatest good for the greatest number."[@bb0070] An ideal triage system would be easy to understand, identify and deliver resources in a timely manner, be adaptive and evolve with the rapid change in surroundings, optimize resource allocation, neither underestimate the injuries of a critical patient (undertriage), nor divert unnecessary resources by overstating the patient's condition (overtriage). Overtriage has been shown to actually worsen patient outcomes.[@bb0075]

No system is perfect, and triage protocols continue to advance. Many triage systems exist, some borrowed from the military like the North America Treaty Organization triage protocol,[@bb0080] while others like the simple triage and rapid treatment (START) protocol were designed for use by untrained or minimally trained individuals for civilian use in an MCI.[@bb0085] START and its pediatric version, JumpSTART, continue to be popular systems whereby patients are essentially distributed under a color coded scheme, red being the most urgent and black being those who are beyond saving ("expectant") or already deceased.

Triage systems continue be region specific and operator dependent. These discrepancies are magnified during a large-scale catastrophe, and hence MCI triage guidelines are critical to future response scenarios. These criteria would include general considerations, global sorting, lifesaving interventions, and assignment of triage categories.[@bb0090] In an effort to standardize and universalize mass casualty triage, an expert committee performed a detailed analysis and review of existing triage systems and proposed the SALT (sort, assess, lifesaving intervention, transport) system.[@bb0095] This is one of the most exhaustive and detailed analyses of all existing triage systems in place. After much deliberation, the committee proposed the Model Uniform Core Criteria (MUCC) protocol for mass casualty triage. MUCC include 24 specific criteria that are detailed yet easy to implement, allow greater interoperator consistency, and permit further modifications. Most triage systems, including SALT, currently use 15 of these criteria. Though MUCC was well received in the disaster preparedness community, its formal acceptance and implementation nationwide remains a challenge. As of 2010, only 18 states in the United States had implemented statewide MUCC-compliant mass casualty triage protocols.[@bb0100] SALT was conceived so as to make triage easy to understand across jurisdictions, avoid confusion, and improve outcomes. Although it appears effective in principle, further research needs to be undertaken to establish the efficacy of such a system in large-scale disasters. The National Disaster Life Support Foundation (NDLSF) offers training in SALT along with other methodologies for disaster preparedness.

In most hospital emergency departments, triage tends to be administered by an experienced nurse. During an MCI, triage ideally should be under the supervision of a trained physician; however, resources may not always permit this. Along with medical decision making, disaster triage also presents many ethical dilemmas, sometimes counterintuitive to the essence of being a physician. The sickest patients may not always get priority if they are deemed unlikely to benefit from the finite resources available. These people may be considered "beyond emergency care." Such patients should be treated with empathy, dignity, and compassion and may benefit from sedation and analgesia.[@bb0105]

The concepts of "expectant" patients and "reverse triage" led to one of the most well-known cases of litigation in the aftermath of Hurricane Katrina. Dr. Anna Pou, a practicing surgeon, and her nursing team were assisting in the evacuation of critical patients from Memorial Medical Center. With no imminent help, resources, or guidance, her team decided to reverse-triage evacuees. Those who were unlikely to survive the process were given palliative care with sedation and analgesia. Although there were no specific guidelines to do so, Dr. Pou exercised her clinical judgment in these cases. Volunteer physicians are routinely asked to make such tough choices and expected to formulate, design, and implement such criteria or algorithms, placing an extra burden on them and their ability to care for patients.[@bb0110] In one of its most controversial decisions yet, the Louisiana Attorney General's office decided to pursue criminal charges against Dr. Pou and her team for administering palliative doses of sedatives and analgesics to expectant patients. Dr. Pou was a salaried employee, as were her nurses, and thus not considered a volunteer worker, which disqualified her from the legal shield of the Uniform Emergency Volunteer Health Practitioners Act (UEVHPA). (We discuss UEVHPA and other regulations in more detail below.) As stated previously, no laws exist to shield care providers from willful or negligible acts of malpractice. The case against Dr. Pou was subsequently dropped, although civil cases lingered until they were dismissed later. In response, Dr. Pou championed the cause of better protection for health care volunteers and physicians in the State of Louisiana,[@bb0115] including salaried and paid workers participating in disaster care. Though such laws were later implemented and have brought better clarity and improved protection in Louisiana, the rest of the nation still lags behind.

Triage is the first step in disaster response and the most crucial. Having a well-executed plan that involves all agencies is the first step in effective triage. These plans must be implemented under controlled settings to identify deficiencies and pitfalls and must learn and evolve from mistakes. Having a dedicated Triage Committee is beneficial. Such a committee can routinely assess the effectiveness of current triage protocols, design and implement routine exercises for all responders and volunteers, liaise with local and state emergency planning committees, and maintain a vigilant review of MCI triage success and failures. Committee members themselves should attend workshops and seminars to keep abreast of the latest developments in this field. Such practices would not only ensure the best possible delivery of care but also mitigate risk management.

### Modified Scopes of Practice {#s0055}

####  {#s0060}

##### Physician Assistants {#s0065}

During the physician shortage in the United States in the 1960s, a movement to create and promote the use of nonphysician health care providers was established. Physician assistant (PA) and nurse practitioner (NP) programs have flourished and today form an integral tool for delivering quality health care, with disaster situations being no exception. The American Academy of Physician Assistants (AAPA) has a detailed position paper that delineates the role of PAs in disasters and large-scale emergencies and addresses issues of scope of practice, reciprocity, licensure, and legal protection.[@bb0120]

The AAPA position paper states that disaster care begins with effective and competent training and discourages untrained volunteers to participate in response efforts. It also recommends that PAs register in advance with accredited relief agencies such as the Red Cross or Disaster Medical Assistance Teams (DMATs) created as part of the National Disaster Medical System (NDMS). This allows verified and credentialed personnel to be readily deployed in a disaster scenario. Communication with physicians and nurses in the response team is essential as PAs bring their own set of skills and expertise that must be maximally used. Defining their role and expectations is critical, as sometimes PAs may be the most skilled and capable personnel in a response team that includes physicians and nurses. The AAPA also advises its members to familiarize themselves with local, state, and federal laws regarding disaster care and take the initiative to understand the existing legal framework. Such knowledge serves as an important tool in negotiating the risk management landscape.

##### Advanced Practice Nurses {#s0070}

Born in the battlegrounds of the Crimean War and pioneered by Florence Nightingale, the profession of nursing has been an intricate part of health care delivery and continues to enjoy great prominence and advancing scope of practice. Wartime experiences with nursing demonstrated the critical services nurses provide when dealing with the sick and injured. The First and Second World Wars actively mobilized and deployed volunteer nurses, predominantly with the Red Cross, mostly women.[@bb0125] Nursing became an independent service of its own for the Red Cross in 1909.[@bb0130] Their experience and learning have shaped the course of modern day emergency nursing. Today nurses form the largest group of the health care workforce.[@bb0135] Although training and education of nurses have improved and evolved, disaster preparedness continues to be a critical deficiency.[@bb0140] Columbia University developed emergency preparedness core competencies for hospital workers in 2003 that have been widely cited throughout the literature. These deserve review when considering emergency preparedness content for nursing education.[@bb0145]

NPs were trained as physician extenders primarily to shoulder the burden of primary and preventative care. Their scope of practice continues to broaden as the nation struggles to meet its demands for qualified health care personnel. NPs are likely to also be crucial in disaster preparing and planning. As the physician extender's responsibilities grow in the United States, the NPs' positions in the community allow them to serve as a great medium to transmit awareness and model preparedness. NPs are trained to be exceptional planners, and this role should be maximized within the interdisciplinary emergency preparedness team in all communities.[@bb0150]

Allied health and mid-level provider volunteers are subject to the same laws and regulations as physician volunteers and are also afforded the similar legal protections. NPs have proven to be highly reliable and efficient workers in such measures.[@bb0155] Qualified and competent mid-level providers have been shown to decrease medical liability,[@bb0160] although whether this trend extends to disaster situations remains unclear.

##### Advanced Prehospital Providers (Paramedics) {#s0075}

Advanced practice prehospital providers, specifically paramedics, possess a skill set similar or superior to that of an ED's registered nurse and can perform similar procedures with little supervision and under direct or standing orders from a physician. Not all disasters or public health emergencies require a robust prehospital response; for example, in the case of a pandemic or an emerging infectious disease, emergency medical services providers can be a useful surge workforce augmenting traditional health care professionals. Studies have shown that the clinical competencies of paramedics are quite congruent with those of ED and critical care registered nurses. This could be a useful consideration for the inclusion of paramedics as part of health care facility surge staffing plans, particularly in facilities that employ paramedics as part of a hospital-based emergency medical services system.[@bb0165] ^,^ [@bb0170]

##### Health Profession Students {#s0080}

There is limited experience with health profession students acting beyond the expectations of lay volunteers in disaster care, particularly medical students. Undergraduate medical school curriculums usually are insufficient in addressing disaster medicine and preparedness.[@bb0175] Nursing students, however, have been used by health departments and hospitals as both "victims" during disaster drills and exercises and as vaccinators and clerical staff during point of dispensing (POD) exercises. The use of undergraduate health profession students, particularly nursing students, in drills and exercises, as well as by departments of health in medical countermeasure plans has been well documented in the medical and allied health literature. Important considerations for risk management in any situation where health profession students are used include supervision, malpractice liability, and scope of practice.

Students who are not specifically trained to deal with the professional and personal challenges that accompany such work are unlikely to provide quality care and in some cases may engender unfortunate consequences for themselves or their patients.[@bb0180] A recent example from events in Kashmir highlighted these issues. Volunteer medical students were unprepared for the complex medical, surgical, and psychosocial issues that arose; they would have benefited from prior training and preparation. Third- and fourth-year medical students may be particularly suited to participate in such measures[@bb0185] and are usually eager to learn.[@bb0190] However, as mentioned previously, students should always work under qualified supervisors, not just for legal precautions but as an ethical and professional obligation toward patients.

#### Credentialing of Volunteer Health Care Providers {#s0085}

Catastrophic events routinely overwhelm the resources of a health care system for mounting an effective disaster response[@bb0195] A substantial portion of the disaster response team, including physicians, nurses, and mid-level providers, may come from adjacent or nearby regions as well as other states and occasionally from other countries. The aftermath of the 9/11 attacks saw an unprecedented volunteer response, as physicians, mid-level providers, nurses, and students from all backgrounds arrived offering their help.

Additionally, untrained individuals walked into secure areas wearing scrubs and rendered "medical" aid without verification of credentials or even the identity of the individual.[@bb0200] Conventional methods to scrutinize training and offer privileges was not feasible in such a situation and would have taken too much time, a luxury most disasters do not permit. The government was required to make sure that all survivors and victims would be put in the care of people who had the right background, experience and training to help them. In 2006, as part of the Pandemic and All-Hazards Preparedness Act, the federal government introduced the Emergency System for Advance Registration of Volunteer Health Professionals (ESAR-VHP).[@bb0205] This act was introduced to eliminate obstacles in mobilizing health care forces across state lines. It functions under a four-level system of credentialing and is administered by Assistant Secretary for Preparedness and Response (ASPR). Another attempt at precredentialing of health and medical volunteers prior to a disaster was the formation of the Medical Reserve Corps.

In 1996 Congress confirmed the Emergency Management Assistance Compact (EMAC) in an effort to provide a legal framework for the transfer of aid, resources, and personnel to a governor-declared disaster zone from another state or territory. Not since the Civil Defense Compact of 1950 had there been a nationwide disaster compact ratified by Congress. In 2005 EMAC allowed over 2000 health care professionals from 28 states to treat over 160,000 patients.[@bb0210] Although it stands as the nation's premier mutual aid delivery platform, EMAC has its own limitations. It only allows preregistered state or federal employees to contribute toward aid efforts, thus excluding private or unregistered volunteers from participation. Furthermore, only health care volunteers registered with EMAC are afforded protection under the Federal Torts Claims Act (FTCA), which provides legal immunity for such workers. These limitations were tragically obvious during the Gulf Coast hurricanes of the late 90s and early 2000s. FTCA was preceded by the Federal Volunteer Protection Act (FVPA) of 1997, which provided legal immunity to volunteer workers from nonprofit organizations, provided they did not receive any remuneration over \$500 per year.[@bb0215] A consideration in using out-of-state workers under EMAC agreements is the need to secure malpractice coverage and verify credentialing to minimize risk and liability exposure.

In 2005 the National Conference of Commissioners on Uniform State Laws (NCCUSL) proposed UEVHPA. This act was envisioned with idea of providing a legal platform for interstate cooperation between government and private sectors by allowing qualified volunteers to provide much-needed assistance to disaster-stricken regions. UEVHPA maintains a database of preregistered volunteers who can be effectively deployed to provide care without excessive delays for state credentialing, background checks, etc. It also allows expedited registration during an emergency for volunteers who are not already in the system. Most states receiving these volunteers (host states) reserve the right to determine the role and capacity of these volunteers and usually do not permit any activity outside their scope of practice. In 2007 NCCUSL approved further amendments to the UEVHPA regarding civil liability protection for volunteer workers, providing more specific language regarding the application of this law.[@bb0220] As is the case with all these laws, acts of willful, wanton misconduct or criminal activity are exempt from these scenarios.

As these efforts continue, the legal community argues over immunity for volunteer physicians. One school of thought proposes that there is no evidence that shows that lack of, or unclear, immunity for physicians hampers volunteer participation in disasters, although some studies find otherwise.[@bb0225] An extrapolation of this point of view is that altruistic physicians are rarely deterred in such cases, and shielding volunteer physicians creates a division of those who can be held accountable versus those who cannot. Not all physicians who deliver care during crises are volunteers. Non-volunteer physicians are compensated and remunerated for their services and are held liable for malpractice. Non-volunteers tend to treat patients who are financially sounder, whereas volunteers are likely to treat the indigent and destitute. Giving volunteers immunity would take away any legal recourse for the most indigent and destitute should they receive substandard care. Protecting volunteer physicians has been called "unwise, unnecessary and unjust."[@bb0045]

These arguments, however, are an overt simplification and idealization of existing laws and procedures. They ignore the fact that volunteer health professionals risk their lives, livelihoods and their own well-being in disasters; to ignore the legal ramifications that these volunteers may be faced with or to deny them any protection will ultimately be detrimental to the future of disaster response.[@bb0230]

### Waiver of State and Federal Health Care Laws and Regulations {#s0090}

#### Health Insurance Portability and Accountability Act {#s0095}

In 1996 Congress passed the Health Insurance Portability and Accountability Act (HIPAA) to legislate the transmission and release of protected health information held by the so-called covered entities, along with health care access, portability, and renewability. These entities include health care providers, health insurers, and health care clearing houses. Under this law, the exchange or disclosure of personal health information without the patient's consent would be considered a civil or criminal offense.[@bb0235] In a disaster or declared emergency, however, observing privacy rules can be challenging. According to the Department of Health and Human Services (DHHS), HIPAA is not suspended during declared emergencies, although certain provisions such as obtaining consent prior to sharing information with family members may be waived.[@bb0240] Provisions are also allowed for "covered entities" to share private information with other disaster relief organizations including those from the private sector.[@bb0245] These waivers are not generalized or indefinite and apply to specific areas of declared emergencies and to explicit hospitals where disaster protocols have been activated for an explicit time period, usually 72 hours. The Office of Civil Rights (OCR) oversees HIPAA compliance and offers a "Decision Tool" for advanced planning for relief organizations to further guide and clarify what HIPAA waivers and provisions can be allowed in disasters. At the time of publication there has not been verification by the Office of Civil Rights of any reported HIPAA violations related to release of PHI during a disaster response.

##### Emergency Medical Treatment and Active Labor Act {#s0100}

Enacted in 1986, the Emergency Medical Treatment and Active Labor Act (EMTALA) was conceived to prevent hospitals and emergency rooms from withholding or refusing care to the uninsured or transferring such patients to other facilities. EMTALA is a federal law that is regulated under the Center for Medicaid Services (CMS). In brief, it requires all Medicare-participating hospitals with dedicated emergency departments to provide a medical screening exam (MSE) to all those who seek care at their emergency room and determine if an emergency medical condition (EMC) exists. Should an EMC be identified, the hospital is obligated to stabilize the patient and, if deemed necessary, transfer him or her to another hospital that has the means and capacity to provider further care to that patient.[@bb0250]

In its original format, EMTALA made no provisions for MCIs or disasters, placing the burden of compliance on emergency departments even if overwhelmed with patients. In the wake of 9/11 and multiple flu pandemics, CMS introduced an amendment that would provide waivers for patient transfers during declared disasters in emergency areas; such transfers would not be considered EMTALA violations even if they do not meet the guidelines.[@bb0255] No provisions were made for the MSE component of the law.

As a direct consequence of the terrorist attacks of 9/11, a year later Congress enacted the Public Health Security and Bioterrorism Response Act, which added Section 1135 to the Social Security Act. Under Section 1135, the Secretary of DHHS is allowed to waive certain Medicare and Medicaid requirements, including EMTALA, during emergencies. These waivers apply to transfer and redirection of patients from the emergency department.[@bb0260] These waivers, however, only apply to certain regions that have been declared a disaster region by the U.S. President or the Secretary of DHHS for a finite period of time. Local and state emergencies do not qualify for Section 1135.[@bb0265] Such a declaration was made on September 4, 2005, in response to Hurricane Katrina. The waiver addressed specific issues such as HIPAA, EMTALA, state licensure, and credentialing, among other things.[@bb0270]

CMS has introduced additional guidelines for hospitals responding beyond surge capacity in a pandemic that do not qualify for federal waivers. It delineates administration of MSEs at alternative health facilities that are hospital controlled and reiterates when and where EMTALA waivers apply.[@bb0275] It is customary for CMS to announce additional disaster-specific guidelines for EMTALA through its regional offices during active crises. In the spring of 2009, CMS advised New York City hospitals---particularly those experiencing significant increases in emergency department visits---that they could permissibly send patients seeking a flu screening to a specific area of the hospital without violating EMTALA.[@bb0280]

##### Medical Licensing {#s0105}

Licensing and regulation of health care workers are usually the purview of state medical boards or licensing agencies, with no federal involvement. Each medical board has its own unique requirements commensurate with state and local laws that must be satisfied before privileges to practice in health care are granted. In disasters and large-scale emergencies, these processes are too slow and cumbersome to license out-of-state health care professionals. After the 9/11 attacks, North General Hospital received a significant number of patients that overwhelmed the existing providers. A number of volunteer physicians who were not credentialed at the hospital were allowed to provide care under New York State's education law that permits for licensed physicians to provide emergency care.[@bb0285] In response to multiple disasters, The Joint Commission formulated guidelines for hospitals regarding credentialing and privileges for a volunteer licensed independent practitioner (LIP) that allows temporary privileges to external practitioners when the hospital's emergency management plan has been activated.[@bb0290] These standards have now been adopted by most states, including New York.[@bb0295]

In contrast to these waivers to state licensing regulations, New York State has also prohibited the use of paramedics in ACSs within the state that are set up during public health emergencies. The rationale is that paramedics are certified, not licensed, and limitations on their certification prohibit them from operating within a fixed health care facility. This has placed a significant burden on local and county health departments, which need staff who can establish intravenous lines and administer intravenous medications during a public health emergency and do not have the numbers of registered nurses to staff these sites appropriately.[@bb0300] A potential solution to this is a formal request to the State Commissioner of Health for a waiver during the duration of a declared public health emergency. Although, many state agencies will not issue waivers prospectively, it is likely they would consider them during an actual event.

As discussed earlier, the EMAC and UEVHPA are legislative platforms that can be used in large-scale operations and provide liability protection to volunteer workers. EMAC has been criticized for not including private sector resources, and UEVHPA is only applicable in a few states in the country, leaving much room for discrepancy and inconsistency. Efforts are being made to centralize or federalize a nationwide uniform system that would allow for the expedited licensing of volunteers. The American College of Emergency Physicians (ACEP) recommends that all hospitals have an emergency credentialing protocol in place should a need to arise to credential nonfacility physicians in a disaster situation.[@bb0305]

### Operational Considerations {#s0110}

Disasters create a wide range of challenges on an operational level for hospitals. In order to mitigate an event, ranging from the most straightforward component of finding staff and space to see to the surge of patients associated with a natural disaster, pandemic condition, or terrorist event, to the more complex considerations of supply chains and providing adequate food for patients and staff, extensive planning should take place prior to the event. Surveys of staff, tabletop exercises, and simulated disasters all play a role in the development of disaster plans and stockpiles. Advance warning of an event such as Hurricane Sandy in New York City or the 2009 H1N1 influenza pandemic allows for specific measures to be taken just prior to the event. Alternatively, sudden events such as the terrorist attacks on 9/11 or the theater shooting in Aurora, Colorado, rely on systems already in place to run efficiently. Reflecting on prior events provides a framework to prepare for the future.

#### Reducing Nonessential Hospital Operations {#s0115}

In the setting of an emergency, providing and planning for patient care become the absolute priority. It has become standard for hospitals to designate essential versus nonessential personnel. Essential personnel include all employees with patient care responsibilities, food services, and maintenance and facility management, among others. Reducing nonessential personnel assures that the limited resources available can be dedicated to enhancing surge capacity or caring for current patients. In certain settings, nonessential personnel may be reassigned to essential roles. For example, a greeter or volunteer may be assigned to assist with patient flow. A physician who acts primarily as a researcher or in the clinic may be reassigned to assist with ED overflow areas.[@bb0310] Employees should be clearly assigned as essential or nonessential and reporting guidelines should be established before an event to assure proper staffing.

#### Closing Outpatient Services {#s0120}

Outpatient services serve an important role in hospital operations and support the practices of physicians affiliated with the hospital. However, they also use a large number of nursing, physician, laboratory, and other resources that may be strained in an event that limits access or increases utilization of these resources. Hurricane Sandy, which struck New York City in October of 2012, is an example where hospitals proactively closed outpatient services to focus efforts on an anticipated need for increased surge capacity. Many of these clinics remained closed because of damage or to allow staff to assist in evacuation efforts after the event.[@bb0315] The resources of an outpatient services center, including physicians and nurses, can be reassigned to assist in other areas in such a setting.

Alternatively, outpatient clinics may also serve as a useful buffer for emergency services if used appropriately. Children's Hospital of Philadelphia was faced with a large surge volume of influenza-like illnesses during the H1N1 outbreak in 2009. As the first cases of H1N1 were reported in Philadelphia, an integrated plan involving their outpatient after-hours call program, outpatient clinics, inpatient teams, and EDs was put into place. Routine and preventative visits were cancelled, but many clinics remained open with increased availability for sick visits. Pediatric specialty clinics were at times cancelled, with the space used for ED overflow patients, or saw influenza patients in addition to their normal schedule. These interventions were estimated to decrease ED visits by 11 to 44 per day.[@bb0320]

#### Cancellation of Elective Procedures {#s0125}

Just as outpatient services may be suspended or adapted in preparation or response to an event, establishing a protocol to cancel or delay outpatient surgeries is another way to provide staff to enhance surge capacity or to deal with a large number of casualties caused by an event. Clearly in the setting of an MCI like the 2013 Boston Marathon Bombing or the shootings in Aurora, the large number of casualties requiring surgical intervention would take precedence over an elective procedure. For the expected event of Hurricane Sandy, hospitals suspended elective surgeries for 2 days to increase available staff for emergent cases and to assist with surge capacities.[@bb0315]

In the correct setting, surgeries do not have to be cancelled in anticipation of an event, but plans can be made should the surge capacity hit a critical level. Disaster plans for Children's Hospital of Philadelphia during the H1N1 pandemic called for cancellation of elective procedures only when surge capacity hit a critical level, with reassignment of the staff in that event. While the surge capacity was significant, the threshold to cancel outpatient and elective procedures was never surpassed, thereby avoiding the need to delay and reschedule these procedures.[@bb0310]

### Surge Capacity and Capability {#s0130}

The influx of patients following a disaster can overwhelm the most prepared hospitals. Clearly established plans to identify and treat additional patients require finding space and providers in the ED as well as inpatient and intensive care units. Established protocols through tabletop exercises and simulated events help to identify ways to expand the hospital's capacity.

#### Emergency Department Surge Capacity {#s0135}

The ED serves as the frontline for the patient surge during and immediately following a disaster. Studies on referral patterns of patients from disasters report that over two thirds of patients from disasters that refer to hospital EDs will not arrive via ambulance.[@bb0325] Following Hurricane Sandy, ED volumes increased by 20%; other events such as the H1N1 pandemic have demonstrated similar levels of stress on the department.[@bb0315] ^,^ [@bb0320] ^,^ [@bb0330] Various approaches can be used to mitigate these stresses, depending on the resources of a given hospital and the nature of the event.

ED staffing may be augmented in several ways to increase the capacity and capability of the department to see patients. Additional shifts or volunteer shifts may be added. It may be possible to bring physicians from other departments such as internal medicine, family medicine, or pediatrics to staff extra shifts. In the setting of a closed hospital or other health care facility, credentialing displaced physicians may offset the patient load. Rapid or emergency credentialing is another way to increase staffing. Any of these methods in various combinations may be appropriate for a particular setting, but having established plans in place will allow for a more rapid response.[@bb0315] ^,^ [@bb0320]

Volumes may also be managed by adapting typical ED workups in the emergency setting to facilitate more rapid discharge. Avoiding nonemergent laboratory tests, will decrease the burden on the laboratory and facilitate rapid return of other, more critical laboratory tests. In other cases, such as a low-acuity influenza, it may be appropriate to forego sending labs or giving intravenous (IV) hydration that would be considered if more resources were available. It may also be possible to facilitate a rapid discharge by condensing workups, such as using a single troponin test or a second troponin test 2 hours later to rule out a cardiac event in an apparent low-risk chest pain patient. These rapid discharges free up nursing, ancillary staff, and physicians to focus on evaluating and treating the sickest patients in the surge. Rapid discharge does not come without risk, and it is important to remember to provide patients with appropriate discharge instructions and return precautions.[@bb0335]

#### Medical/Surgical Beds and Step-Down {#s0140}

Beyond the ED, inpatient wards will also have to deal with the influx of additional patients. Anticipating the surge associated with Hurricane Sandy, New York hospitals proactively managed their inpatient census, discharging 10% to 25% of patients who were safe to send home at that time. When two large hospitals were forced to close because of flooding, this decreased both the number of transfers necessary and allowed other hospitals to accept more patients. Notably, hospitals had significant difficulties arranging for skilled nursing facilities to accept patients on short notice.[@bb0315] Similar steps may be taken if there is no advance warning of a disaster, but it would present additional challenges to rapidly discharge inpatients while accepting surge patients.

The physical space of the medical and surgical floors may present challenges or delays in care of the patients. Doubling up patients in rooms or transforming common areas into makeshift care areas or holding areas for newly admitted patients may increase the available space. Hallway spaces, especially as temporary holding areas for newly admitted patients, may be of use as well. These methods can also be used to decrease boarding time for admitted patients in the ED, freeing space for the evaluation of new patients.

Step-down or intermediate care units may also play a valuable role in increasing surge capability. Depending on the particular needs of the event, they can serve lower-acuity admissions overflowing from the inpatient wards. Alternatively, they can accommodate lower-acuity ICU patients and mechanically ventilated patients to increase critical care beds.

### Critical Care Surge Capability {#s0145}

Critical care beds are a very limited resource that may be stretched by the surge capability of a disaster. In simulations of MCIs, the first bottleneck that occurred was lack of availability of beds in intensive care units (ICUs).[@bb0340] In addition to appropriately identifying the patients who would be best served by these beds, findings ways to safely expand the capacity for critical patients may be necessary.

Similarly to discharging appropriate patients from medical or surgical beds, downgrading the most appropriate patients to a floor bed or step-down unit will free up some of the space in the ICU. Boarding of critical patients in an alternate ICU, such as a patient with acute respiratory distress syndrome (ARDS) in the surgical or cardiac ICU, is the easiest way to increase bed availability. The pediatric ICU may be used to care for younger adult patients, while older pediatric patients may need to be cared for in the medical or other ICU.

If additional critical care beds are needed, then additional space must be found. Transfer of patients to another hospital may be appropriate in some settings. The postanesthesia care unit (PACU) may have critical care capacity in most hospitals. During planning for the H1N1 pandemic surge, plans were made to transfer surgical patients to the PACU in order to free up additional beds on the floor or ICU.[@bb0310] Each hospital must carefully consider its available resources to determine the safest way to accommodate an increased flux of critical patients.

#### Transforming Nonpatient Care Areas into Subacute Holding Areas {#s0150}

When faced with a surge of patients, physical space may become a barrier to department throughput. In this case, urgent care areas have been used to increase acute care areas. Hospital lobbies have been converted to ED patient care areas or waiting rooms. It may also be helpful to create holding areas for admitted patients or to minimize boarding times by expediting transfer to the medical and surgical floors.[@bb0315] Challenges associated with these methods include a lack of basic supplies such as oxygen (typically immediately available in the ED setting) so it is necessary to select appropriate acuity patients for these areas.

#### Mobile Solutions, Tents, etc {#s0155}

In some instances, the physical space available in the hospital may not be enough to accommodate the entire surge. Physical damage to a part of the facility may not be enough to shut down the entire hospital, but could severely reduce the capacity and capability of the hospital. In these settings, various mobile solutions or ACSs may be deployed. Some hospitals have added overflow space designed to increase outpatient or ED volume by building clinics that do not meet all of the building requirements to operate on a daily basis, but that may be used as a place to evaluate patients during an emerging infectious disease outbreak. Tents were deployed to care for lower-acuity injuries and illnesses in the 2013 Boston Marathon Bombing and in Pennsylvania during the influenza epidemic of 2013. In a large-scale event, a federal medical station may be set up to assist a hospital. Federal medical stations are part of the SNS and are designed to assist damaged or overwhelmed existing medical facilities. They include supplies and pharmaceuticals to treat 250 patients for up to 3 days for both emergency and lower-acuity inpatients. They also provide some support for critical care and specialized units.[@bb0345]

#### Supply Chain Issues {#s0160}

Supply chains are vital to the successful delivery of medical care in a hospital. Both small-scale surge events and major incidents that disrupt basic services compromise the ability of the facility to continue to provide care in a safe and efficient manner. Through a combination of stockpiling within a hospital, interfacility and supplier agreements, and the use of national stockpiles, it is possible to mitigate some of the difficulties caused by these disruptions.

#### Medical Equipment and Supplies {#s0165}

Basic medical supplies are critical to the effective delivery of medical care. There are many supplies that are commonly needed in disasters, such as intravenous fluids, airway management equipment, medications, cardiac monitors, and syringes and needles. Whether dealing with pandemic flu, explosives, radiation, or another event, these common supplies will be necessary, and a local stockpile within the hospital should be considered.[@bb0350] Beyond the first 12 to 24 hours, additional supplies should become available through the SNS.

In addition to basic medical supplies, other medical equipment must be available in an emergency. Items such as batteries must be available and charged. Personal protective equipment and masks, wheelchairs, beds, oxygen tanks, flashlights, etc., should be considered while making disaster plans. Another critical resource, ventilators, may be in short supply in a disaster. The SNS includes 4000 ventilators in the managed inventory that can arrive at a given location within 24 to 36 hours following a federal disaster declaration and request from the State Department of Health for the assets.[@bb0355] As space may become an issue in an overcrowded unit, smaller models or units that can be placed on a bed may be of increased value in this setting.

#### Linen {#s0170}

Basic necessities that are given in normal situations can become a precious resource in a disaster setting. Extra sheets, pillows, blankets, and towels are a given resource in normal operating conditions that may become scarce in the setting of a surge or disrupted supply chains. External laundering services may not be available to provide clean linen to a hospital. Disrupted water supplies may prevent laundering in-house. Limited supplies may not be adequate in the setting of a surge. For these reasons it is important to include linen in a hospital's disaster plans.

Dirty or improperly cleaned linen may be a source of infection or contamination in a disaster. In a Louisiana hospital, an outbreak of mucormycosis over an 11-month period led to five pediatric deaths. The source of the infection was determined to be linen that was not handled appropriately; 26 of 62 environmental samples of clean linen were found to be contaminated.[@bb0360] In the setting of a biological or chemical attack or contamination, strict adherence to protocols for proper laundering becomes even more important.

A comprehensive plan for management of hospital linens in the setting of a disaster should include several components. A reasonable stockpile of clean linen to support the surge capacity of the hospital should be available at all times.[@bb0365] Clear guidelines for increasing turnaround times for in-house laundering should be in place. If available, preexisting plans for mutual aid from local area hospitals or with local laundry businesses may be of use.[@bb0370] An extremely conservative use of linens should be considered, with changes of linens only when absolutely necessary and a strict limit of linen use for patient care. Hospital staff and permitted patient family members should provide their own linen when possible for their sleeping quarters so as to reserve hospital linen for patient care. Clean linen should not be used to clean spills or mitigate flooding or leaks. If circumstances demand, it is acceptable to consider using soiled linen for these purposes, but contaminated linen should not be used for this at any time.[@bb0365]

#### Pharmaceuticals and Medical Countermeasures {#s0175}

Disasters, whether naturally occurring or terrorist in nature, result in a rapid need for medications that could rapidly overwhelm a hospital's normal usage. Additionally, biological, radiological, and chemical incidents require medications and vaccinations rarely used in routine clinical practice. As a consequence, the stockpiling of pharmaceuticals and medical countermeasures has become a critical component of disaster preparedness.

In 1979 the first federally mandated stockpiles were created. The focus at this time was on naturally occurring diseases such as smallpox. Following the Sarin attacks in Japan in 1995, along with the threat of biological weapon production by multiple foreign governments, the federal government created the national pharmaceutical stockpile program, now the SNS program. These resources are intended to augment local stockpiles within a medical facility.[@bb0345] ^,^ [@bb0375]

The most readily available component of the SNS is the 12-hour push package. This premade package contains 50 tons of medical supplies, pharmaceutical agents, and equipment designed to begin 10-day regimens for up to 300,000 patients. The contents of this package include oral and IV antibiotics, airway management equipment, resuscitation equipment, analgesics, and other emergency supplies. These packages are stored at secret locations around the country and are designed to arrive at the site of a disaster within 12 hours of request by state government or federal agency. A 5- to 7-person Technical Advisory Response Unit is also deployed to assist local authorities in the implementation of the push pack.[@bb0345] ^,^ [@bb0380]

In addition to the 12-hour push pack, the government has managed inventory supplies. Instead of a preassembled unit, these supplies are specific to the event and are designed to arrive within 24 to 36 hours of request. The managed inventory may be used to augment push pack supplies. It also contains vaccines, antitoxins, chelating agents, ventilators, and additional antibiotics. In smaller scale disasters that do not warrant a full push pack, managed inventory supplies can be requested alone.[@bb0345]

Extensive financial investments by the government have been made to generate vaccines and treatments; \$4.7 billion has been contributed to the production of cell-based vaccine technology and stockpiling with another \$1.4 billion for oseltamivir.[@bb0385] Stockpiles of smallpox vaccine are now adequate to vaccinate the entire population of the United States.[@bb0390] Additional specific antidotes include the Chempack, which is stored locally in all of the states and contains atropine, pralidoxime, and diazepam. These units are designed to be at the site of an emergency within 1 hour.[@bb0395]

Obtaining and maintaining stockpiles of pharmaceuticals and medical countermeasures is an expensive and complicated undertaking. A detailed plan to effectively deploy the countermeasures must be established. The H1N1 influenza pandemic of 2009 serves as an important reminder. While the public health measures undertaken to decrease the spread of disease are suspected to have been largely successful, the deployment of oseltamivir---an antiviral to treat influenza---met with unexpected challenges. Because of cost-saving and shelf life concerns, the Mexican government invested in a dried oral powder requiring reconstitution, with a plan to ship locally for reconstitution. When the pandemic was identified, officials sent the medication, only to learn that local laboratories did not have the necessary components to reconstitute the medication and the medication would have to be shipped back and reconstituted centrally. This with other factors led to a delay of 11 days before the first doses of oseltamivir could be administered.[@bb0400]

#### Food Services {#s0180}

Another critical area of disaster preparation is ensuring an adequate food supply for patients in the setting of limited resources or availability. Loss of water and electricity is the most common problem concerning food services, according to a survey of food service directors, yet the majority of the directors polled were unable to identify alternative water sources or procedures to sanitize the lines if they become contaminated.[@bb0405] Hospitals should consider a stockpile of food and water for a minimum of 96 hours, planning for one quart of water per person per day, taking surge capacity into account. In the setting of advance notice of a potential event, consider expanding reserves to a 5- to 7-day supply. Whenever possible, a normal meal schedule should be maintained, though it may be necessary to adapt menus to supplies. Donations may be accepted if necessary. Drinking water should be preserved, and toilets should be flushed only with nonpotable water. Hospital food supplies should be reserved for patients, and physicians or families should plan to bring their own food supplies. Food stockpiles may be rotated for items with limited shelf life to minimize waste. Interfacility transfer agreements should consider transfer of food and water with the patient. Agreements between suppliers can be made in advance to supply hospitals with additional food in these settings. Food and nutritional services employees are critical employees in a disaster, and planning should directly involve the director of food services.[@bb0365]

### Alternative Care Sites {#s0185}

Developing alternative systems to deliver emergency health services during a pandemic or public health emergency is essential to preserving the operation of acute care hospitals and the overall health care infrastructure. ACSs can serve as areas for primary screening and triage or short-term medical treatment, assist in diverting nonacute patients from hospital EDs, and manage non--life-threatening illnesses in a systematic and efficient manner. In addition to diverting patients to an alternative location where limited medical care can be provided, such as influenza-type care (hydration, bronchodilator therapy, antibiotics and antivirals, etc.) patients could be discharged from acute hospitals to this location prior to returning home. This would allow the health system to handle a surge beyond its original capacity, and in a far-reaching public health emergency allow for the recovery of the health system. Maintaining consistent standards of care in these settings is essential to a uniform approach to the medical management of a public health emergency.

The ACS/community based care center operations use the ACS facility to treat patients with specific clinical needs that can be cared for in a nonacute care hospital setting. This strategy may relieve hospitals of new admissions and allow them to focus on patients in need of either emergency care or more sophisticated (critical) care than could be provided in an ACS. In order to use the limited resources at the ACS to treat the most appropriate patients, it is necessary to adopt a model where patients from the community can receive a medical evaluation at another location, where a determination can be made as to the patient's clinical acuity and where the patient can be most appropriately treated (i.e., home, hospital, or ACS/community-based care center). Public health agencies across the country are working on this model, and states such as New York have adopted statewide models for ACSs to augment the traditional health system during a public health emergency.

Summary {#s0190}
=======

Disaster risk management is an integral and necessary component of disaster care. Meticulous planning and preparation are the backbone of this concept. Disaster plans must be field tested frequently, updated and scrutinized regularly, subject to expert review and incorporate lessons from other sources and events. Ideally, these tasks should be undertaken by a disaster committee within a health care facility. Engaging the health care volunteer workforce and local community members and educating them about disaster care and legal protections is highly recommended. Committee members should be well informed about the federal, state, and local laws regarding disasters and be versed in the ethical, legal, and operational challenges associated with health care emergency management.
